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R.C. Minnee, M.M. Idu* and R. BalmDepartment of Vascular Surgery, Academic Medical Center, Amsterdam, The NetherlandsCoral reef aorta is a distinct calcifying disease causing luminal obstruction of the suprarenal aorta. We report three cases of
coral reef aorta. Two of the three patients had symptoms related to significant aortic obstruction and were treated with a
thromboendarterectomy. Extensive visceral embolization occurred in the third patient, which required a vascular bypass.
Forty-one cases of coral reef aorta were reported in the literature and the overall in-hospital mortality rate of coral reef aorta,
including our three cases, is 13.3% (6/44 patients). Multiple organ failure is the main cause of death. Coral reef aorta is a
rare disease of the suprarenal aorta which can cause potentially lethal renal and visceral infarctions..Introduction
Obstructive atherosclerotic lesions in the abdominal
aorta usually occur below the renal arteries or at the
level of the aortic bifurcation. Juxtarenal and suprar-
enal atherosclerosis mostly results in visceral or renal
artery ostial obstruction. Localized obstruction of the
suprarenal aorta due to atherosclerosis appears to be
rare. In 1984 Qvarfordt et al.1 described nine patients
with suprarenal obstructive atherosclerotic lesions
within the aorta and named this entity a coral reef
aorta. Some 41 cases have been reported in the
literature. We report three patients with supra/juxta
renal aortic occlusive disease characterized by local
calcifications, so called coral reef aortas.Case ReportCase I
A 52-year-old female patient presented with inter-
mittent claudication. She had a history of hyperten-
sion, dyslipidemia, hyperhomocysteinemia, nicotineing author. M.M. Idu, Department of Vascular Surgery,
edical Center, Meibergdreef 9, 1100 DD Amsterdam,
nds.
: m.m.idu@amc.uva.nl
0001+ 05 q 2005 Published by Elsevier Ltd.Open access undabuse and atherosclerotic occlusion of the brachioce-
phalic trunk. Pulses of the lower extremity were weak.
There were no clinical signs of peripheral emboli. The
resting ankle-brachial index was 1.0 in both legs but
dropped to 0.26 on the right and 0.29 on the left side
after exercise. She had a normal renal function with a
serum creatinine of 77 mmol/l (65–95 mmol/l). The
inflammatory marker, serum C-reactive protein was
5 mg/l (!8 mg/l). Aorto-iliac duplex scanning
demonstrated a heavily calcified stenosis of the
suprarenal aorta, located at the level of the origin of
the superior mesenteric artery, with a diameter
reduction of 95%. The peak systolic velocity (PSV)
was 800 cm/s with a PSV-ratio of 10. Angiography and
CT-angiography showed a suprarenal aortic stenotic
lesion (Fig. 1).The patient underwent a transaortic
thromboendarterectomy of the suprarenal aorta
through a left sided thoraco-phrenico-lumbotomy.
The thoracotomy was performed through the ninth
intercostal space. The left crux of the diaphragm
overlying the aorta was divided to facilitate aortic
clamping above the celiac artery and below the renal
arteries. A heavily calcified exophyte plaque strongly
resembling coral reef was removed (Fig. 2). The aortic
occlusion time was 15 min and no perfusion of the
kidneys was installed during cross clamping. Patho-
logical findings showed an aortic plaque with exten-
sive atherosclerotic intimal alterations with
calcifications and atheromas. The post-operativeEJVES Extra xx, 1–5 (xxxx)
doi:10.1016/j.ejvsextra.2005.02.006, available online at http://www.sciencedirect.com oner CC BY-NC-ND license.
Fig. 1. Preoperative angiography and CT-angiography of case I that shows a severe stenosis just above the renal arteries with
extended calcificaties.
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the patient remains asymptomatic.Case II
A 56-year-old lady presented with disabling inter-
mittent claudication of her right leg, and postprandialFig. 2. Primary closed aortotomy after tromboendarterect
EJVES Extra Vol xx, Month xxxxabdominal pain. She had a history of nicotine abuse,
hypertension and dyslipidemia. The pulses below the
level of the popliteal artery were diminished in both
legs. She had a normal renal function with a serum
creatinine of 72 mmol/l (65–95 mmol/l). The serum
C-reactive protein was 6 mg/l (!8 mg/l). Angio-
graphy revealed a heavily calcified stenotic aortic
lesion located at the level of the visceral and the renalomy and removal of the coral reef like plaque of case I.
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distal aorta just above the aortic bifurcation. The
operation was performed through a left retroperitoneal
exposure. The aortawas clamped above the celiac artery
and below the renal arteries and a longitudinal
aortotomy was performed. A thrombendarterectomy
of theheavily calcifiedplaque in the aorta extending into
theostiaof thevisceral andrenal arterieswasperformed.
The visceral and renal ischemic timewas 20 min and no
renal perfusion was used. After primary closure of the
aortotomy the aortic clampwasmoved to the infrarenal
position for a prosthetic aorto-bi-iliac bypass graft. The
post-operative course was uneventful and her abdomi-
nal pain resolved. One year later she underwent
successful balloon angioplasty of symptomatic stenotic
lesions in both iliac arteries. Angiography during the
angioplasty revealed complete resolution of the suprar-
enal aortic stenosis (Fig. 3).Case III
A 62-year-old man presentedwith diarrhoea and acute
abdominal pain. There was a history of hypertension,Fig. 3. Pre- and postoperativmyocardial infarction and extensive peripheral arterial
disease. He had a left leg amputation after unsuccess-
ful iliofemoral and a femoropopliteal bypass surgery.
His serum creatinine was 51 mmol/l (65–95 mmol/l).
The serum C-reactive protein was 182 mg/l (!
8 mg/l). CT-angiography scan showed a large calcified
plaque of the suprarenal aorta (Fig. 4) extending into
the visceral arteries. Emergency laparotomy, revealed
colonic ischemia and a perforation of the distal ileum
with faecal peritonitis. No pulses of the celiac trunk
and the superior mesenteric artery were palpable.
Pulses of the right iliac artery were normal. Since the
condition of the patient did not allow for aortic
trombendarterectomy or thoracic aorta to superior
mesenteric artery bypass it was decided to revascular-
ize the superior mesenteric artery with a retrograde
polytetrafluoroethlyene (PTFE) bypass originating
from the right common iliac artery. After revascular-
ization a subtotal colectomy and partial small intesti-
nal resection with ileostomy was performed. At the
second-look operation there was progression of
visceral ischemia and further treatment was termi-
nated. The patient died of multiple organ failure.
Pathological findings revealed a large atherosclerotice angiography of case II.
EJVES Extra Vol xx, Month xxxx
Fig. 4. The axial CT-angiography of case III shows an unusual calcified obstructive suprarenal intra-aortic lesion, strongly
resembling coral reef. The CT-reconstruction image shows the suprarenal involvement of the abdominal aorta with a fully
occluded left iliac artery.
R. C. Minnee et al.4
DTD 5 ARTICLE IN PRESSplaque with dense calcifications resembling a coral
reef, which occluded the celiac trunk and the superior
mesenteric artery.Table 1. The case-series of ‘coral reef’ aorta with the reported
number of patients and their mortality rate
Authors Mortality/patients
Qvarfordt P.G.1 2/9
Schulte K.M.2 3/21
Peillon C.8 0/2
Fichelle J.M.6 0/2
Rosenberg G.D.7 0/1
Combe J.9 0/1
Borgis K.J.10 0/1
Patra P.H.11 0/2
Pulli R.12 0/1
Cappeller W.A.13 0/1
Our results 1/3
Total 6/44Discussion
Coral reef aorta is a rare calcifying stenotic disease of
the juxta renal and suprarenal aorta. It is diagnosed on
the unique aspects, consistency and location of the
lesion.2 There have been 11 reports of suprarenal
abdominal aorta obstructive atherosclerotic lesions.
Qvarfordt et al.1 published in 1984 a series of nine
patients, all women, with this unique occlusive disease
of the proximal abdominal aorta and all required
aortic reconstruction. The most common preoperative
symptoms were severe hypertension and intermittent
claudication. In all these patients a rare calcified
atheroma of the suprarenal aorta was seen. Schulte
et al.2 described in 2000 the largest series of 21 patients,
10 male and 11 female. The main preoperative
symptoms were claudication, hypertension due to
renovascular stenosis, and abdominal angina. Most
patients had multi-level vascular disease.
There have been earlier reports describing these
characteristics lesions in several patients.3–6
In total we retrieved 41 cases of coral reef aorta
(Table 1). All were treated surgically.1,2,6–13 The overallEJVES Extra Vol xx, Month xxxxin-hospital mortality rate of coral reef aorta is 13.3%
(6/44 patients). Three of the six patients who died had
preoperative severe ischemia.
The etiology and pathogenesis is still uncertain,
although it has been proposed that calcification of a
fibrin-platelet thrombus may result in this lesion. This
may occur at the site of an initial injury to the aortic
endothelium.8,14 It can be speculated that repetitive
contractions of the crux of the diaphragm leads to
recurrent local trauma to the aorta which makes the
suprarenal aorta prone to ‘coral reef’ aorta. An
anatomic similar situation exists in the lower leg at
the Hunter’s canal. Atherosclerotic disease of the
superficial femoral artery usually occurs in the
Hunter’s canal, where there is a closed contact
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Usually the serum calcium levels and the calcium
metabolism are normal.1,2 Only Combe et al.9 reported
a case of infrarenal coral reef aorta classified as
secondary aortic amyloidosis. The blood levels of
calcium in our patients were normal. Pathological
findings reveal highly calcified intraluminal mass,
with intraplaque haemorrhage, inflammation and
repair.
The coral reef aortic lesion tends to be localized to
the posterior aspect of the aortic wall, and a complete
aortography of the entire abdominal aorta in antero–
posterior and lateral views are necessary for diagnosis.
An intraluminal thrombus should be considered in the
differential diagnosis.1 CT-angiography is of value for
defining the extent of the calcifying lesion within the
aortic wall which is necessary for the operative
approach and in determining the aortic crossclamping
sites.1,2,10,14
Although Walter et al.15 reported two patients
treated non-operatively with coral reef aorta, without
developing symptoms during follow-up, most authors
described the coral reef aorta as a potentially lethal
disease as it can cause visceral and renal infarction and
treated the patients surgically. Patient three of our case
series presented with extensive visceral infarction. The
revascularization was not sufficient to improve the
circulation of the small bowels because too much
damage was already done by peripheral emboli in the
mesenterial circulation from the ulcerative coral reef
lesion.
The treatment of choice is an open transaortic
thrombendarterectomy.1–3,11,12,16 The aortic segment is
opened longitudinal over the involved segment and
the calcified plaque is removed. A bypass can be done
if the lesion extends too far into the visceral and/or
renal arteries. If the quality of the remaining aortic
segment after tromboendarterectomy is not reliable
prosthetic aortic replacement is necessary.13
The location of the lesion and the involvement of
the renal and visceral vessels make this lesion
unsuitable for balloon angioplasty or stent placement.
As the incidence of patients with atherosclerosis is
increasing, the patients get older, the use and the
resolution of CT-angiography is also increasing it can
be theoretically assumed that in the nearby future an
increased number of patients with this potential lethalaortic disease are presented to vascular surgeons. In
conclusion, coral reef atherosclerosis of the suprarenal
aorta must be suspected in patients with lower limb
claudication, abdominal angina and deterioration of
the renal function particularly in the presence of
multiple risk factors for atherosclerotic arterial occlu-
sive disease. Patients with a coral reef aorta should be
treated surgically before the onset of life threatening
renal and visceral complications.References
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